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 Abstract 
 
This study was carried out to determine the indications, 
to review the common findings and to assess the rate of 
complications of the lower urinary tract endourological 
procedures in Soba university hospital, Khartoum. Sudan. 
Eight hundred and fifty adult patients who underwent 
LUT-endourolorgical procedures.  In the period from January 
1998 to December 2002 were retrospectively studied. 
This study revealed that the common indications of 
diagnostic lower urinary tract endourological procedures 
were: Benign prostatic enlargement (39.3%), followed by 
urethral stricture (17.4%), cystitis (13.6%), ca-bladder (8.8%), 
Vesical calculi (8.9%), and  Ca prostate (4.6%). 
The common indications for therapeutic LUT-
endourological procedures were: Direct Vision internal 
urethrotomy (D.V.I.U) (34.8%). Transurethral resection of the 
prostate (TURP) (29.8%). Then transurethral resection of the 
Bladder tumour TUR-BT (19.7%) and the least indication was 
cystolitholapaxy (2%). 
The commonest endourological findings BPE (39%), 
urethral stricture (14.3%) and cystitis (13.5%) where Ca-
bladder constituted 3.3%. The least finding was vesicovaginal 
fistula in 0.7% of the patients. 
The rate of complications was found to be 7.4% of the 
therapeutic procedures and 3% (26 patients) of the total 
number of the patients. 
 
   ﺒﺴﻡ ﺍﷲ ﺍﻟﺭﺤﻤﻥ ﺍﻟﺭﺤﻴﻡ
  ﻤﻠﺨﺹ ﺍﻷﻁﺭﻭﺤﺔ
  
ﻤﻨﺫ ﻨﺸﺄﺘﻬﺎ ﻓﻲ ﺍﻟﻘﺭﻥ ﺍﻟﺘﺎﺴﻊ ﻋﺸﺭ )  ﺘﻤﺜل ﻤﻨﺎﻅﻴﺭ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﺍﻟﺴﻔﻠﻲ :ﺍﻟﻤﻘﺩﻤﺔ
ﻭﺘﻌﺘﺒﺭ ﻋﻤﻠﻴﺔ .  ﺠﺭﺍﺡ ﺍﻟﻤﺴﺎﻟﻙ ﺍﻟﺒﻭﻟﻴﺔ ﻓﻲ ﻤﺠﺎﻟﻲ ﺍﻟﺘﺸﺨﻴﺹ ﻭﺍﻟﻌﻼﺝﺃﻫﻤﻴﺔ ﻗﺼﻭﻯ ﻟﺩﻱ
ﻤﻨﺎﻅﻴﺭ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﺍﻟﺴﻔﻠﻲ ﺍﺴﻬل ﺍﺴﺘﻌﻤﺎﻻﹰ ﻭﺃﻗل ﺨﻁﻭﺭﺓ ﻟﻠﻤﺭﻴﺽ ﻤﻤﺎ ﻴﻘﻠل ﻤﺩﺓ ﺒﻘﺎﺌﻪ ﻓﻲ 
  .ﺍﻟﻤﺴﺘﺸﻔﻲ
ﻭﻤﺭﺍﺠﻌﺔ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﺸﺎﺌﻌﺔ ,  ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻤﻌﺭﻓﺔ ﺩﻭﺍﻋﻲ ﺃﺠﺭﺍﺀ :ﺍﻷﻫــﺩﺍﻑ
ﺕ ﻤﻨﺎﻅﻴﺭ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﺍﻟﺴﻔﻠﻲ ﺒﻤﺴﺘﺸﻔﻲ ﺴﻭﺒﺎ ﺍﻟﺠﺎﻤﻌﻲ ﻭﻤﻌﺭﻓﺔ ﻤﻌﺩل ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﻟﻌﻤﻠﻴﺎ
  . ﺍﻟﺴﻭﺩﺍﻥ–ﺒﺎﻟﺨﺭﻁﻭﻡ 
 ﺸﻤﻠﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺜﻤﺎﻨﻤﺎﺌﺔ ﻭﺨﻤﺴﻭﻥ ﻤﻥ ﺍﻟﻤﺭﻀﻲ ﺍﻟﺒﺎﻟﻐﻴﻥ ﻭﺍﻟﺒﺎﻟﻐﺎﺕ :ﻁﺭﻴﻘﺔ ﺍﻟﺒﺤﺙ
ﻭﺍﻟﺫﻴﻥ ﺃﺠﺭﻴﺕ ﻟﻬﻡ ﻋﻤﻠﻴﺎﺕ ﻤﻨﺎﻅﻴﺭ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﺍﻟﺴﻔﻠﻲ ﺒﺎﻟﻤﺴﺘﺸﻔﻲ ﻓﻲ ﺍﻟﻔﺘﺭﺓ ﻤﺎ ﺒﻴﻥ 
  .ﻡ 2002ﻡ ﻡ ﻭﺤﺘﻰ ﺩﻴﺴﻤﺒﺭ ﻤﻥ ﺍﻟﻌﺎ8991ﻴﻨﺎﻴﺭ ﻋﺎﻡ 
 ﺒﻴﻨﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﺩﻭﺍﻋﻲ ﺍﻟﺸﺎﺌﻌﺔ ﻻﺴﺘﻌﻤﺎﻻﺕ ﻤﻨﺎﻅﻴﺭ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ :ﻨﺘﺎﺌﺞ ﺍﻟﺒﺤﺙ
  :ﻭﻫﻲ( ﺍﻟﺘﺸﺨﻴﺼﻴﺔ)ﺍﻟﺴﻔﻠﻲ 
  %(3.93)ﺘﻀﺨﻡ ﻏﺩﺓ ﺍﻟﺒﺭﻭﺴﺘﺎﺘﺎ ﺍﻟﺤﻤﻴﺩ  - 
  %(4.71( )ﺍﻻﺤﻠﻴل)ﻀﻴﻕ ﻤﺠﺭﻱ ﺍﻟﺒﻭل  - 
  %(6.31)ﺍﻟﺘﻬﺎﺒﺎﺕ ﺍﻟﻤﺜﺎﻨﺔ  - 
  %(8.8)ﺴﺭﻁﺎﻥ ﺍﻟﻤﺜﺎﻨﺔ  - 
  %(4.8)ﺤﺼﺎﻭﻱ ﺍﻟﻤﺜﺎﻨﺔ  - 
  %(6.4)ﺴﺭﻁﺎﻥ ﻏﺩﺓ ﺍﻟﺒﺭﻭﺴﺘﺎﺘﺎ  - 
  :ﻭﻫﻲ ﻜﺎﻵﺘﻲ( ﺍﻟﻌﻼﺠﻴﺔ)ﻜﻤﺎ ﺒﻴﻨﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﺩﻭﺍﻋﻲ ﺍﻟﺸﺎﺌﻌﺔ ﻟﻌﻤﻠﻴﺎﺕ ﻤﻨﺎﻅﻴﺭ ﺍﻟﻤﺜﺎﻨﺔ 
  %(8.43)ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻨﻅﺎﺭ ( ﻤﺠﺭﻱ ﺍﻟﺒﻭل)ﻋﻤﻠﻴﺎﺕ ﺘﻭﺴﻴﻊ ﺍﻻﺤﻠﻴل  - 
  %(8.92)ﻋﻤﻠﻴﺎﺕ ﺇﺯﺍﻟﺔ ﻏﺩﺓ ﺍﻟﺒﺭﻭﺴﺘﺎﺘﺎ ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻨﻅﺎﺭ  - 
  %(7.91)ﺎﻨﺔ ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻨﻅﺎﺭ ﻋﻤﻠﻴﺎﺕ ﺇﺯﺍﻟﺔ ﺃﻭﺭﺍﻡ ﺍﻟﻤﺜ - 
   %(2)ﻋﻤﻠﻴﺎﺕ ﺘﻔﺘﻴﺕ ﺤﺼﺎﻭﻱ ﺍﻟﻤﺜﺎﻨﺔ ﻭﺴﺤﺒﻬﺎ  - 
  :ﻜﻤﺎ ﺃﻭﻀﺤﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﺸﺎﺌﻌﺔ ﻋﻨﺩ ﺃﺠﺭﺍﺀ ﻋﻤﻠﻴﺎﺕ ﻤﻨﺎﻅﻴﺭ ﺍﻟﻤﺜﺎﻨﺔ ﻭﻫﻲ 
  %(93)ﺘﻀﺨﻡ ﻏﺩﺓ ﺍﻟﺒﺭﻭﺴﺘﺎﺘﺎ ﺍﻟﺤﻤﻴﺩ  - 
  %(3.41( )ﺍﻻﺤﻠﻴل)ﻀﻴﻕ ﻤﺠﺭﻱ ﺍﻟﺒﻭل  - 
  %(5.31)ﺍﻟﺘﻬﺎﺒﺎﺕ ﺍﻟﻤﺜﺎﻨﺔ  - 
  %(3.3)ﻤﺜﺎﻨﺔ ﺴﺭﻁﺎﻥ ﺍﻟ - 
  %(7.0)ﻨﺎﺴﻭﺭ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﻭﺍﻟﺘﻨﺎﺴﻠﻲ ﺒﻨﺴﺒﺔ  - 
 ﺃﻫﻡ ﺍﻟﺩﻭﺍﻋﻲ ﺍﻟﺸﺎﺌﻌﺔ ﻻﺴﺘﻌﻤﺎﻻﺕ ﻤﻨﺎﻅﻴﺭ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﺍﻟﺴﻔﻠﻲ ﺘﺘﻤﺜل :ﺍﻟﺨـﻼﺼﺔ
%( 4.71)ﻀﻴﻕ ﻤﺠﺭﻱ ﺍﻟﺒﻭﻟﻲ %( 3.93)ﻓﻲ ﺘﺸﺨﻴﺹ ﺘﻀﺨﻡ ﻏﺩﺓ ﺍﻟﺒﺭﻭﺴﺘﺎﺘﺎ ﺍﻟﺤﻤﻴﺩ 
  %(.6.31)ﻭﺍﻟﺘﻬﺎﺒﺎﺕ ﺍﻟﻤﺜﺎﻨﺔ 
ﺭﺍﺀ ﻋﻤﻠﻴﺎﺕ ﻤﻨﺎﻅﻴﺭ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﺍﻟﺴﻔﻠﻲ ﺘﺘﻤﺜل ﻓﻲ ﺃﻤﺎ ﺃﻫﻡ ﺍﻟﺩﻭﺍﻋﻲ ﺍﻟﺸﺎﺌﻌﺔ ﻹﺠ
ﻭﻋﻤﻠﻴﺎﺕ ﺇﺯﺍﻟﺔ ﻏﺩﺓ ﺍﻟﺒﺭﻭﺴﺘﺎﺘﺎ ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻨﺎﻅﺭ %( 8.43)ﻋﻤﻠﻴﺎﺕ ﺘﻭﺴﻴﻊ ﺍﻻﺤﻠﻴل 
  %(.7.91)ﻭﻋﻤﻠﻴﺎﺕ ﺇﺯﺍﻟﺔ ﺃﻭﺭﺍﻡ ﺍﻟﻤﺜﺎﻨﺔ%( 8.92)
  ﻭﺍﺨﻴﺭﺍﹰ ﺃﻭﻀﺤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻤﻌﺩل ﺍﻟﻤﻀﺎﻋﻔﺎﺕ ﺍﻟﻤﺼﺎﺤﺒﺔ ﻷﺠﺭﺍﺀ ﻋﻤﻠﻴﺎﺕ ﻤﻨﺎﻅﻴﺭ 
 ﻤﻥ 62ﻤﻥ ﻤﺠﻤﻭﻉ ﺍﻟﻌﻤﻠﻴﺎﺕ ﺍﻟﻌﻼﺠﻴﺔ ﻭﺠﺩﺕ ﻓﻲ %( 4.7)ﻨﺴﺒﺔ ﺍﻟﺠﻬﺎﺯ ﺍﻟﺒﻭﻟﻲ ﺍﻟﺴﻔﻠﻲ ﺒ
  . ﻤﺭﻴﻀﺎ058ﻤﻥ ﺍﻟﻤﺠﻤﻭﻉ ﺍﻟﻜﻠﻲ ﻭﻫﻭ %( 3)ﺍﻟﻤﺭﻀﻲ 
  
  
 
  
 
Chapter One 
INTRODUCTION 
&LITERATURE REVIEW 
 
 
 
 
 BACKGROUND 
The Department of Urology, Soba University Hospital was 
established in 1975 with the opening of the hospital as one of the 
first surgical Subspeciality Departments in the hospital. 
Professor Omer Mohamed Bilail took the responsibility of the 
foundation and he became the first Head Department of Urology in 
Soba University Hospital. Few months later, Professor Ahmed 
Ibrahim joined him and they worked together in harmony. In 1980, 
Professor Abdel Raouf Ahmed Sharfi joined the unit. Then he took 
the complete responsibility of the Urological Department since 1991 
(up to now) after the death of Professor Bilail (God Bless his Soul). 
Not longer after the opening of Urological Department, an 
endourological unit was established.  At the beginning all lower 
urinary tract endourological procedures were done in the cystoscopy 
room under local anaesthesia whereas those patients who need 
regional or general anaesthesia were taken to the main theatre 
complex of the hospital and this necessitated carrying of the 
armamentarium from and back to the cystoscopic room. In 1991, the 
endourological unit was renewed and equipped with anaesthetic 
machines since that the endourological procedures that need 
regional or general anaesthesia, were carried out in the cystoscopy 
 room. In 1990s many of the young post- MD U of K surgeons, joined 
the staff of urology for further training in urology. In 2001 Mr. 
Seifeldin Mohamed Nour joined the unit and shared the responsibility 
with professor sharfi. In the year 2002 another renovation of the 
endourological threatre took place and modern technology was 
introduced, such as veidio camera, monitor, and the rest of 
endourological instruments, in addition to a new operating room 
beside the endourological room for open procedures. 
The paramedical staff include two well-trained medical 
assistants who look after these instruments since the beginning of 
this  unit. {*} 
 
 
 
 
 
 
 
{*} personal communication professor Abdelrauf Sharfi march 2002 
 
 
  
INTRODUCTION 
The kowledge of the lower urinary tract endourological 
procedures is of vital importance to the urologists, since, these 
procedures can be: 
1- Diagnostic. 
2- Therapeutic.  
The diagnostic lower urinary tract endourological 
procedures include: 
• The routine endoscopic examinations of the bladder and 
the urethra for diagnostic purposes. 
• Retrograde catheterization of the ureters for diagnostic 
purposes. 
Cystoscopy:    
Description:  
Cystoscopy is a procedure that enable the urologist to view 
the inside of the urinary bladder in great detail using specialized 
endoscope called cystoscope. 
Alternative names: 
 Cystourethroscopy, bladder endoscopy.  
There are two types of cystoscopes:- 
• The rigid cystoscope. 
• The flexible fibroptic cystoscope. 
Cystoscopy can usually be done as a day case procedure, 
under local anaesthesia using xylocaine 2% gel; general, epidural or 
spinal anaesthesia may be needed at times. 
The parts of the urinary system that can be examined using 
cystoscopoe are: 
• The whole urethra . 
• The urinary bladder. 
• The  opening of both ureters. {1} 
The common indications of cystourethroscopy include: 
• Frequent urinary tract infection. 
• Haematuria. 
• Follow up of  the carcinoma of the urinary bladder. 
• Malignant or suspicious cells found in urine cytology. 
• Urinary bilharziasis or tuberculosis 
• Lower urinary tract symptoms due to prostatic 
enlargement or other causes. 
• Urinary bladder polyps. 
 • Urine retention. 
• Urethral stricture. 
• Narrowing of bladder neck. 
• Lower urinary tract calculi. 
• Chronic pelvic pain. 
• Interstitial cystits. 
• Loss of bladder control ( urinary incontinence ). {2} 
The therapeutic lower urinary tract endourological 
procedures: 
These include the therapeutic procedures done by the 
treating endoscopes(cystoscope + manipulative instruments)   
The common indications of the therapeutic lower urinary 
tract endourological procedures include :  
• Direct vision internal urethrotomy (DVIU). 
• Transurethral resection of the prostate (TURP). 
• Transurethral resection of bladder tuomur, polyps or 
granulomas (TUR-BT). 
• Transurethral removal of the lower urinary calculi 
(lithotripsy) , or litholapaxy. 
• Transurethral drainage of prostatic abscess. 
 • Transurethral resection of the bladder neck stenosis 
• Transurethral resection of posterior urethral valve{3} 
Justifications 
Lower urinary tract endourological procedures are common 
and very useful in urology in both diagnostic and therapeutic 
fields and since its introduction it made a high improvement in 
the practice of urology.  
Despite the importance of LUT endourology as a minimally 
invasive procedures, some big hospitals (in Sudan) still haven't got 
this facility, so this study may raise the awareness of these hospitals 
about the importance of having endourological unit.  
There are no local guidelines for better selection of Sudanese 
patient for lower urinary tract endourological procedures.  
No similar detailed previous study dealing with these important 
lower urinary tract endourological procedures  in Sudan.  
 
 
 
 
  
  
LITERATURE REVIEW 
Endoscopic anatomy of the lower urinary tract: 
The bladder: 
The bladder is a hollow Organ with a wall made of coarse 
bundles of  smooth muscle.  It is lined by transitional epithelium, the 
bladder dome is relatively thin and distensable while the base of the 
bladder has a thicker musculature and is therefore, less distensable 
during filling. The trigone has a separate embryological origin 
compared with the rest of the bladder and its easily distinguished. 
The anatomy and tomography the bladder appreciably vary 
and they are also dependent on sex or the surrounding organs. 
 Points of orientation are: the bladder neck with the trigone 
and the ureteric orifices, on the one hand and the bladder roof with 
mobile air bubble entering through the endoscope sheath, on the 
other hand. 
The shape, capacity and the condition of the elastic wall of 
the bladder are determined by the amount of fluids it contains,  thus 
the fullness (volume), decisively alters the endoscopic picture of the 
bladder cavity (a nearly empty bladder is collapsed), its wall is thick, 
 slack, and creased mucosa is amply perfused and lacks vascular 
markings.   On the other hand overfull bladder is as taut as balloon, 
the mucosa is pale, the vessels are drawn out and the wall is 
comparatively thin (Cystoscopy is best performed with 100-200ml for 
an adult). 
The base of the bladder begin cranial to  the interureteric 
ridge, it gradually merges with the posterior wall and the fundus and 
ends in the bladder roof.  The air bubble marks the highest point of 
the vesical lumen in the recumbent patient.  Located between the air 
bubble and the bladder neck is the anterior wall of the bladder. 
The ureteric orifices: 
There are countless variations in the, position size and shape 
of the lumen and activity.  Of clinical significance is their function that 
is assuring regular out flow  eflux.  As a rule they are found 
immediately at the angles of the trigone or a long the course of 
interureteric ridge and once one orifice has been identified the other 
is found at the mirror-image site. 
In women especially, an orifice may be located very high, nearly at 
the lateral posterior wall. In males, the orifices  situated close to the 
bladder neck (adenoma often occur). {2} 
The male urethra: 
 The male urethra consists of prostatic, membranous and 
penile parts with total length of about 20cm. 
It is lined with transitional epithelium proximally and by 
squamous epithelium near the external meats (navicular fossa). {4} 
The prostatic urethra:  
Is the widest and most distensable part of the urethra, It is 3-
4 Cm long and receives the prostatic ducts on its posterior surface. A 
prominence on its posterior wall (the verumontanum), near the apex 
of the prostate provides an  important land mark, in transurethral 
prostatic surgery.  Prostatic resection kept proximal to the 
verumontanum, avoids injury to the external sphincter mechanism in 
the adjacent membranous urethra. The ejaculatory ducts, open on 
either side of verumontanum and the utriculus masculinus opens in 
the apex. 
The membranous urethra:  
Is the site of sphincteric activity it is about 2cm in lengths and 
extends from the apex of the prostate to the bulb of the penis, 
percing the urogental diaphragm. {5} 
The spongiose (bulbo-penile) urethra:  
Receives the ducts of numerous glands (including Cowper’s 
glands). 
 The external urethral meatus will be the narrowest part of the 
urethral canal, within the glans penis is the navicular fossa it is wider 
than the external meatus. {6}  
 
 
The female urethra: 
The adult female urethra extends a distance of 3-4cm from 
the internal urethral meatus of the bladder, to the external urethral 
meatus that opens in the vestibule and form anterioposterior 
prominent margins. 
From beginning to end, the urethra is about 6mm in diameter.  
Except during passage of urine, the anterior and posterior walls of 
the urethra are in apposition and the epithelium forms extensive 
longitudinal folds. 
The urothelial surface of the urethra possesses a posterior 
midline ridge (the urethral crest) which projects anteriorly, giving the 
lumen acresenteric slit-like appearance in transverse section. {7} 
The lower urinary tract endourological procedures 
(cystourethroscopy + therapeutic endourological 
procedures):  
 Has been an important feature in urological surgery since its 
introduction during the last quarter of nineteenth century. The lower 
urinary tract endourological instrument began as a hollow tube that 
could be inserted transurethrally into the bladder and through which 
was directed the reflected light.  
In 1970s changes in lens system and the methods of 
illumination ended the restriction of the instrument and made the 
procedure expands rapidly and is still expanding today. {8} 
Historical Background: 
Max Nitze of Austria (1877-1879) introduced the endoscope 
that is the basis of today’s cystoscopic instrument.  This instrument 
utilized a platinum Lamp attached to the end of the cystoscope, 
which was cooled by water irrigant but its visual field, however, was 
quite small which limited its use.   
Joseph Leiter, refined the instrument using improved lens 
system. These first cystoscopes were actually miniature telescopes 
which direct light sources and water irrigating system to cool the 
platinum lamp, then, when Edison invented the incandescent bulb it 
was subsequently used by Nitze and others and it was incorporated 
in the cystoscope.  
Infact Max Nitze was preceded by many ancient scientists 
from the start,  Philip Bozzini (1807) who invented Lichtleitor (candle 
 and urethral funnel), then came Pierre Segalas (1826) who invented 
two Candles, mirror, polished silver urethral tube, stylet and 
introducer (Speculum urethrocysticum), then followed by John Fisher 
(1827) who introduced Z-shape with candle and mirror.  Antonin 
Desormeaux (1853)  (father of cystoscopy) introduced alcohol-
turpentine lamp light source. In 1865 Francis Richard cruise invented 
a petroleum lamp with mirror to adjust light source then followed by 
Julius Bruk (1876) who invented platinum wire electrically heated 
placed in the rectum to eluminate the adjacent bladder. 
In 1887 Alexander Brenner and Joseph Leiter equipped Nitze's 
cystoscope with incandescent lamp.   
In 1897 Joaquin Albarran invented movable lid ureteral catheter 
deflector and used it with Nitze's cystoscope{9}. 
In 1899 F. Tilden Brown invented a cystoscopoe with sheath 
that use interchangeable and different telescopes.   
In1900 Reinhold Wapper and William K Otis manufactured 
American cystoscope and improved the lens system. 
In 1906 Branford Lewis invented a universal cystoscope, that 
permitted use of different interchangeable lens system.   
In 1907 Leo Buerger developed Brown-Buerger cystoscope 
obturator (concave, convex sheath; observation, 
catheterizing and operating lens obturator). 
 Edwin Beor (1908) used Nitze cystoscope and high frequency 
electric current to cauterize bladder tumours.   
In 1931 T.M. Davis developed an electric machine that utilized 
both cutting and coagulation current. 
In 1950 R. Nesbit and G. Baumruker and J Iglesias invented 
resectoscope that can be used with one hand.   
In 1958 fibroptic light source developed by L. E. Curtiss and B. 
I. Hirskowitz and C.W. Peter. 
In 1960 H. Hopkins, improved lens system. 
In 1970s J Iglesias invented continuous flow irrigation 
resectoscope. {10} 
Basic cystoscope design 
The usual cystoscope has a sheath that is made in various 
sizes for paediatric and adult purposes. 
It contains parts for irrigation fluid and through the sheath fits 
an obturator for blind passage of the sheath through the urethra 
(which is not recommended except in females).   
The telescope system involves the actual telescope and a 
separate or permanently assembled ‘bridge’ and or working element, 
which connects, and positions the telescope within the sheath, and 
 itself may contain a catheterizing port for inserting a variety of 
manipulative instruments.   
The cystoscope is constructed to use, intermittent irrigation, 
that is the irrigant enters and is emptied through the same lumen of 
the cystoscope or continuous irrigation (the irrigant enters the 
bladder through the inner sheath and is emptied through aseparate 
outer compartment. The irrigating fluid should be a non-electrolyte 
solution in the case of electric coagulation, which is 1.5% glycin or 
distilled water. {11}   
The telescope lens system: 
The classic telescopic lens system in a rigid cystoscope 
consists of objective lenses at the distal end, a series of relay and 
field lenses in the middle and ocular lenses at the eye piece end. 
Objective lenses form an inverted real image of the object, in a size 
sufficient to be assimilated into the barrel of the scope. 
The relay and field lenses transfer the image to the ocular 
lenses in a way that minimize the loss of light. 
Ocular lenses accomplish 2 purposes: First a reverting 
prism is often added so that the image reach the eye piece upright. 
Secondly it magnify the last relay image 
Many changes and improvement have been made in 
telescopic lens system, such as the quality of lenses the prisms 
 improved due to advance in technology of the relay system by a 
series of solid-rod lenses, so that to reduce light loss and bright the 
final image. 
Another change was application of fibroptic technology for 
illumination, using cable of bundles consists of many tiny glass 
fibres. {11} 
Preparation for LUT endourological Procedures: 
Depending on the type of the procedure the patient must be 
informed about it, oral or written informed consent must be obtained. 
Prophylactic antibiotic  may be given. 
If the LUT endourological procedure is going to be performed 
in operating room with the use of anaesthesia. Instructions to the 
patient must be written before 24 hours including nil by mouth after 
the midnight, the night before the procedure, or sometimes 4 hours 
before the procedure and some routine investigations may be 
needed.  If the procedure is being done under local anaesthetic  
fasting is not required. 
The patient must be asked about the anticoagulant therapy 
(Warfarin, Aspirin or Ibuprofen)  and, may have to be stopped or 
replaced depending on the procedure. {11} 
Performance of LUT endourological procedures: 
 The patient is placed in lithotomy position. Local anaesthesia 
xylocaine 2% gel is applied.  Sedation can be given by 
anaesthesiologist when the procedure is performed in operating 
room. For prolonged procedures, general or spinal anaesthesia is 
given. 
The procedure begins with thorough washing of the perineum 
(genital region) using proper antiseptic (savlon).  Sterile drapes are 
applied, the cystoscope is lubricated and inserted in the urethra 
under direct vision. 
The urethra is examined (using zero degree telescope) as 
the scope is passed into the bladder.  The bladder is drained and 
filled with sterile water or an alternative solution.  The bladder is 
examined (using 30 or 70 degrees telescope) as it is being filled and 
is periodically drained. During some procedures the bladder is 
continuously irrigated. 
The bladder is viewed directly through the cystoscope.  A 
video Camera can also be attached to the cystoscopoe so the 
images can be viewed on television monitor.  Different angled lenses 
(30o, 70o, 120o) on the end of the cystoscope allow the urologist to 
view the entire bladder.   
The cystoscope has channels in it that, allow the passage of 
manipulative instruments, this enables the urologist to perform 
 transurethral  procedures such as removal of the stones , prostate or 
bladder tumours. Taking tissue biopsies, resection or cauterization 
(cauterization involves the use of a small electric charge to stop the 
bleeding. 
When the procedure has been completed, fluid is drained 
from the bladder. 
Depending on the nature of the procedure being performed, a 
catheter may be left in place to continuously drain the bladder. {11} 
Potential Complications of LUT endourological Procedures: 
• LUT endourological procedures are generally safe. 
• Serious complications are rare, but there is risk of: 
Haematuria (bleeding per urethra): 
From any part of the lower urinary tract due to direct injury or 
trauma to its parts and can be due to bleeding following resection of 
prostate, bladder tumour or stone fragmentations.  Bleeding is 
controlled by the use of  diathermy.  
 In observational cystoscopy haematuria may be transient or, 
last for few days. 
Perforation or tear: 
  Can occur anywhere along the urinary tract, the risk of 
perforation increases with the complexity of the procedure 
performed.   
   This may lead to extravasation of irrigating fluid and urine 
and if unnoticed it may cause infection and peritonitis. 
The presence of severe pain during or after the the 
manipulative LUT endourological procedure may indicates 
extravasion of the fluid or urine. 
Most perforations can be managed conservatively;  simply, 
Folly’s catheter can be placed in the bladder to drain the urine from 
the bladder and the urethra heals, or may be by placing suprapubic 
catheter or just a drain. 
Infection: 
Following the manipulation, urinary tract infection may 
develop and rarely epididymitis or epididymorchitis may follow 
extensive procedure.  Antibiotic prophylaxis must be used to reduce 
the risk. 
Urine retention: 
Can occur after cystoscopy and may need catheterization.  
The retention may be due to:- 
Swelling (oedema) by the procedure  that obstruct the flow of 
urine, this occurs within one to several hours after the procedure. 
The bladder can also become distended during the 
procedure which temporary weakens the detrusal (voiding)  muscles. 
 Anaesthesia plays a significant role in development of urine 
retention ( even in surgery in other areas of the body ). 
LUT endourological procedures can cause injury which heals 
by  scar tissue that can cause a stricture,  narrowing in the urethra,  
the bladder neck or the lower ureter and this is most common after 
urethral manipulation such as stone treatment or TURP. 
The stricture may need additional endourological procedure 
to divide the scar tissue (DVIU).  { 9 } 
Diagnostic endourological procedures:  
In urology the key to accurate diagnosis is the clinical history, 
the physical examination and the investigations, but the signs may 
be few or absent, so the history and the investigation remains the 
important factors. 
Ultrasound, Intravenous urography, and the 
cystourethroscopy, the routine investigation for accurate diagnosis.  
The cystourethroscopy shows the true appearance of the lower 
urinary tract in its natural colours. 
Indications of diagnostic LUT endourological procedures are 
in almost every adult with urinary symptoms because those 
symptoms may be caused by a tumour of the bladder. 
 
These symptoms include: 
 Haematuria: cystoscopy should always, be performed, to 
investigate haematuria and the source of it should be identified (if it 
is severe).  This could be renal, uerteric or bladder tumours, other 
possibilities of haematuria include: cystitis, stones and 
shistosomiasis and all can be diagnosed by cystoscopy. 
 
 
Difficulty in passing urine: 
Including weak stream, hesitancy and dribbling they are 
usually caused by BPE in elderly and thus cystoscopy will be 
indicated prior to prostatectomy to verify the true cause of 
obstruction sometimes there may be other cause of obstruction like 
urethral stricture or bladder neck tumor. Some patient  have both 
BPE and bladder tumour and this will result in different type of 
treatment. 
Frequency, urgency and burning micturition: 
Cystoscopy should be performed to diagnose or to 
differentiate between the causes of the symptoms above, which can 
be bladder tumour (in elderly women) or cystitis (young women) or 
obstructive cause or tumour (in men) and all of these deferred in the 
pattern of treatment, according to the cystoscopic findings. 
  
Suprapubic pain: 
 May sometimes need cystoscopy to exclude a lesion of the 
bladder, or the prostate. loin pain may need cystoscopy when the 
intravenous urogram is not conclusive and a retrograde 
ureteropylography may be needed, to identify the obstruction in the 
upper ureter. 
No symptoms:  
Some patients need cystoscopy without obvious symptoms.  
They  may have abnormal findings in their routine urine examination 
or cytology. (RBCs or malignant cells or sterile pyouria).  Or they 
may have filling defect or non functioning  kidney in urogram.  
Cystoscopy is indicated to exclude silent tumour in the LUT. 
Contraindication:  
Cystoscopy is contraindicated in the presence of acute 
uretheritis   (presence of acute inflammation, may produce stricture). 
{12} 
Therapeutic endourological  procedures   
Trans urethral resection of prostate (TURP): 
A benign prostatic enlaragement (BPE) needs to be removed 
when there is significant obstruction to the out flow of the bladder.  
 This is diagnosed by symptoms(IPSS) demonstrating a large 
residual urine in the ultrasound , A thick and sacculated bladder wall, 
diverticula, ureteric dilatation, acute or chronic urine retention.  And 
when in doubt the flow rate measurement will show a poor stream. 
The size of the adenoma which is best measured with 
transrectal ultrasound will determine whether the gland should be 
removed transurethrally or by retropubic prostatectomy, enormous 
gland is removed by retropubic prostatectomy but, in Europe more 
than 95% of the prostates are resected transurethrally. 
Transurethral resection of prostate especially indicated in two 
kinds of prostatic out flow obstruction. The first  is, the small fibrous 
gland in which there is no distinction between the adenoma and the 
capsule.  Second the obstructing cancer is impossible to enucleate 
by open surgery. 
For preparation suitable preoperative prophylactic antibiotic 
should be given according to the culture and sensitivity of the urine 
examination and cross-matched blood (minimally 2 units) should be 
prepared. 
Anaesthesia for the TURP can be spinal, epidermal or 
inhalational but, three major problems must be avoided these are: 
Erection, coughing and obturator spasm, because they are 
exceedingly dangerous and associated with injury to the sphincter 
 and the patient may  be rendered incontinent, or may lead to 
perforation of the capsule, or even the bladder. The patient is put in 
the operating table in cystoscopy position with a avoidance of 
excessive flexion of the hips and knees, the skin of the penis and 
scrotum is cleaned with  antiseptic solution,  and drapes are put on 
the region. {13} 
After filling the urethra with alubricant gel,  urethroscopy is 
performed using 0° telescope and the bladder is inspected (by 
30/70° telescope) and then the decision to proceed for resection is 
taken.  
The procedure:  
TURP may be performed in many ways, but it’s preferred to 
stick to one pattern for  example: 
1. Finding landmarks:  
it’s worse to begin by identifying the verumentanum and the 
external sphincter, which has two parts, one is visible (appear like an 
anus) and the other is invisible adjacent to the veru. 
(Supramembranous) and the 3rd landmark is, the bladder neck.  If it’s 
not clear remove part of  the middle lobe to expose the transverse 
fibres of the bladder neck. 
2. Removing the lateral lobes of the adenoma: 
  The next step is, to remove the lateral lobes. Shelling the 
adenoma out from the inner surface of the capsule, making sure of 
the veru and the Bladder neck from time to time. So that no resection 
to  the bladder neck or to the veru  and resect until the inner surface 
of the capsule is seen (has lacy texture and looks different from the 
adenoma). And the arteries (position 5and 1 O’clock), are sealed off 
at this stage. The same maneuvers are done to the other lateral lobe 
with sealing off the Flok’s arteries and resect the bulk of the lobe 
deep to the capsule. 
3.Tidying up:  
By placing a finger in the rectum to lift up the adenoma and 
the veru the residual apical tissue on either side of the veru is easily 
resected, take very small bites to avoid going distal to veru. 
Through out the operation chips accumulate in the bladder, 
should be evacuated when they begin to make difficult to see. By 
using Ellik evacuator suck out the chips and the blood clots. 
Finally the surgeon should go to the capsule and check the 
bleeding vessels in position 2, 5, 7, and 10 o’clock.  When there is 
diffuse ooze use roller – ball electrode. 
Lastly a Foley’s catheter (3ways) is inserted and the balloon 
is filled (40 ml) and a firm traction is applied to press tide around the 
bladder neck, this squeezes the small venous openings (tension for 
 about 20 minutes). Then the continuous irrigation is started, using 
normal saline. Irrigation is stopped when clear.  Catheter is removed 
when the urine is clear. 
TURP has some Hazards, these include: 
Perforation of the capsule: Is inevitable if an adenoma is 
to be completely resected, it’s usually small and not need 
interference, but rarely the perforation is bigger with extravasation  of 
the fluids in the pelvic or  peritoneal cavities and this needs 
suprapubic drain or even laporatomy. 
Bleeding:  
Usually associated with resection of large glands, bleeding 
from arteries or big veins some times need transfusion,or even open-
surgical ligation.Some times bleeding occur late(after years) and 
called post-TUR bleeding. {13} 
Later studies attributed post-operative blood loss after TURP 
to insitu fibinoloysis Nielsen-JD et al.,(1997) studded 24 men who 
underwent TURP, he concluded that post-operative blood loss of 
TURP is significantly related to an increase in the urinary fibrinolytic 
activity and enhanced fibrinolytic activity is probably caused by 
tissue-type plasminogen activator. {14} 
 
  
Secondary Haemorrhage:  
Usually the patient had pink haematuria for about 2 wks after 
TURP. But 1% of patients will present with bleeding that may need 
evacuation of the clots and inspection of the capsule in the theatre. 
TUR- syndrome: 
Loss of irrigating fluids to the venous system will lead to this, 
if the irrigating fluid is distilled water this will cause Haemolysis to the 
RBCs (Nowadays the resectionists use 4% glucose or 1.5% glycine) 
and if this is avoided by glycine or other solutes, this accumulate in 
the circulation and dilutes the extracellular fluids, lessens the 
electrolytes (Na+ and K+), overloads the heart and cause 
Hypertension,  then the water diffuse and cause Muscle and Nerve 
complication. The diagnosis is clinical and can be confirmed by Na+ 
level. {14}  
Hahn et al ., (1997) from Sweden evaluated the potential 
benefit of reducing glycine 1.5% to glycine 1% during TURP 
irrigation.  He found that no clear advantage in lowering the glycine 
concentration of the irrigating fluid during TURP. {16} 
Stricture:  
 This may occur at  3 sites, just at the external  urethral 
meatus, or at penoscrotal angle, (perhaps by the pressure of the 
catheter on the angulated penis) or  just down stream of the external 
sphincter. The last one may need urethrotomy. 
In continence: 
The most feared complication of TURP. It happens when 
cutting extends distal to the veru  but,  in some patients  this is due 
to residual apical tissue of the prostate, leaving the lumen half-open.  
(Continence is restored by complete resection of the residual tissue). 
 
Retrograde ejaculation: 
 Is less common after TURP than retropubic prostatectomy, 
it’s due to wide prostatic cavity and patent bladder neck. 
 
 
Impotence:  
Some patients had impotence but, the pattern of taking place 
is not clearly understood after TURP and seem to be an element of 
depression, this needs to be  explained to the patient. 
Infection:  
 This range from bacteraemia and if untreated lead to 
septicaemia, due to stir up of the unsuspected microbes in the 
prostatic tissue during the resection. 
 
 
Epididymitis:  
It is rare but, seen in patient with grossly infected urine, or 
patient had the indwelling catheter for long time (they also developed 
post-operative urinary infection. Treatment of  the infection is 
according to the culture and sensitivity of the urine.{13} 
 
Carcinoma of the Bladder and TUR-BT: 
Cancer of the bladder is a common urological problem.  Male 
to female ratio is 3:1 with bad prognosis in female. {16}  
It arise from the urothelial cells of the U.T and   most  are  
transitional cell cancer (90%).    The others are squamous cell 
cancer (5%) and adenocancinoma (<2%).  In developed countries 
90% are TCC in developing countries (75%) are  squamous  cell  
cancer   secondary   to Sch. haematobium.  
 Cancer of the Bladder present with painless total gross 
haematuria and in advanced cases may present with irritative 
symptoms (dysuria, frequency and urgency). 
Classification: 
TNM classification is commonly used, Ta, T1. and CIS are 
regarded as superficial bladder cancer,  where as T2, T3 and T4 are 
regarded as Muscle invasive Bladder Cancer. 
Bladder Cancer is investigated by urine examination for 
Haematuria, urine culture to exclude other inflammatory causes and 
urine cytology for malignant cells.   Imaging include ultrasound,I.V.U, 
CT. tomography and MRI.  
The superficial T.C.C are either papillary or solid.  When 
Biopsed the histopathological results are graded from 1-3 (well, 
moderate and poor differentiated). 
Treatment: 
Superficial Bladder Cancer (Ta, T1, and CIS) Endoscopic 
resection (TUR-BT) and fulguration of the bladder tumour followed 
by intravesical instillation of immuno or chemotherapy adequately 
treat superficial bladder cancer (with good prognosis 82-100% 5 
years survival rate).  
 T2, T3 and T4 5 years survival rate after other modalities of 
treatment 63-83%, 45 –55%, and 0-22% (respective by). {17} 
TUR-BT: 
Began sooner after invention of the cystoscopy. 
Cystodithermy first introduced by Beer in 1910 invention of the 
resectoscope of the prostate revolutionized the resection of the 
bladder tumour and the “hot loop” became popular than the cold 
loop. 
TUR-BT is indicated in treatment of the superficial bladder 
cancer, regardless of it’s size, site or histological grade, also 
indicated in treatment of vesical polyps. 
Resection of the superficial cancer usually deep to the 
muscle and the deeper slides send to histopathologist for staging. 
In preparation of TUR-BT blood should be cross-matched 
before the procedure. 
And anaesthesia should be adequate for full relaxation of the 
muscle (Adequate G.A, S.A or Epidural) and the suitable position is, 
lithotomy position.  Before starting the procedure the urethra must be 
calibred to adequate size (28F) by a sound for 24F sheath. 
Preliminary cystoscopy and study of the tumour is performed. 
Start resection of the papillary tumour from one side, to expose the 
 pedicle, which is then, resected deep to the muscle, with cuff of 
muscle around the pedicle. In sessile tumours, the tumor will be 
resected in slices from one side to another,  with bladder distended 
to stretch the muscles resection with the loop from distal to the 
proximal (near) of the surgeon. Sometime backhand resection is 
needed in tumour near the bladder neck. In all cases bleeding 
arteries should be coagulated (but not the bleeding from the tumour) 
and in case of large tumour, more methodical way should be 
followed and it’s possible to resect it all, deep to muscle (even in 
several sessions). And usually muscle slice deep to the tumour (the 
base) is taken for histopathology for invasion. Then the fragmented 
specimen should be evacuated,  the haemostasis is secured and 
then catheter is fixed. Finally bimanual Examination of the bladder is 
made to see any recent tumour. 
The hazards include bleeding, perforation of the bladder, clot 
– retention and extravasation 
Bleeding should be stopped and patient may need 
transfusion. 
If perforation is noticed the  surgeon should  immediately stop 
resecting  and should place a catheter, or may need to perform 
laprotomy in case of big perforation into  the peritoneum. 
 Clot – retention should be noticed  and treated by bladder 
wash out and irrgation. 
Extravasation of urine incase of small perforation may need 
suprapubic drain{18}. 
Urethral Stricture and (D.V.I.U): 
Urethral Stricture may be a major cause of morbidity in 
urology and can lead to a very difficult problem. {19} 
 
 
Urethral stricture can be divided into: 
1-Post inflammatory urethral stricture. 
2-Post – traumatic Urethra stricture.  
The commonest cause of post inflammatory urethral stricture 
is a gonococcal infection, which is either not or poorly treated. The 
other major group of stricture is post. Traumatic which predominately 
affect the males and they may result from: 
External trauma to the urethra such as fracture pelvis (usually in 
R.T.A) or other penetrating or blunt injuries to perineum and the 
urethra. (falling a stride, stab or gun shot surgery). 
Internal trauma to the urethra can result from catheterization or 
other urethral instrumentation or operations (TURP) 
 Patients with urethral strictures present  with symptoms of 
bladder out let obstruction i.e. poor stream of urine and difficulty in 
micturition that is over-come by straining, in contradistinction to the 
obstruction caused by BPE. 
After the confirmation of the stricture by ascending 
urethorgraphy, treatment is  considered to be a palliative  in many 
types of strictures. {18} 
 
 
D.V.I.U: 
Seventy percent of urethral strictures respond satisfactory to 
1 urethrotomy and in unsuccessful cases it is possible to repeat the 
procedure.  However there will remain a small number of patients.  
Who will require some form of open urethroplasty the urethrotomy 
enables the urethral lumen to heal more by re-epithelization than by 
fibrosis and thus it has many advantages over the  old methods like 
dilatation. 
D.V.I.U. is ideally indicated in short diaphragmatic urethral 
strictures, with no inflammatory changes, but its advocated as 
primary treatment of all strictures, with caution in the membranous 
urethra, due to adjacent sphincter and the hazards of incontinence, 
is greater. 
 Preoperative prophylactic antibiotic is indicated. Regional, 
spinal, or general anaesthesia can be chosen, and urethrotome is 
used (with movable blade first introduced in 1974 by sachse ). 
Saches’s urethrotome consists of sheath, telescope and 
working element, which moves the knife blade. 
Started with a lubricant then irrigating fluid.   Passing   a 
ureteric catheter through the stricture as a guide, the  surgeon 
should advance the knife blade through the urethra along side the 
guide and carefully cuts through the stricture upwards at position 12 
O’clock, until the fibrous scar is fully divided and size 20F instrument 
can be advanced through it,  then passes a Foley’s catheter.   In 
eccentric type of strictures,  sometimes  additional cuts at position 4 
and 8 O’clock are needed (Mercedes cut).  
Hazards of D.V.I.U:  
Include bleeding and secondary haemorrhage, extravasation 
of urine and bacterial shock. 
If performed without care it may cause perforation, necrosis 
of scrotal skin, priapism and impotence. {13} 
Lower urinary tract stones: 
 Urethral stones usually of secondary origin, from kidney, 
ureters or the bladder, rarely primary stones due to the stricture, 
diverticulae, fistulae or following  TUR procedures. 
Usually treated by pushing the stone up into the bladder by 
abugge or can be extracted endoscopically or fragmetned by hard 
urethrotome. 
Prostatic calculi: 
Usually detected as secondary findings of prostatic adenoma 
it can occur in all ages after puberty but increased after 40years it’s 
formed in periphary of the adenoma near the veru.  And they consist 
of calcium and organic materials and usually cause no symptoms 
but, sometimes may cause irritation and difficulty in micturition, 
defecation, erection or ejaculation, or may  cause haematuria.  They 
may be large and palpable on digital rectal examination (DRE) but, 
they are radioluscent and they are treated with TURP or seldom 
other modalities. 
Vesical calculi: 
Are secondaries to bladder neck obstruction less commonly 
arise as primary in necrotic tissue or foreign body and exceptionally 
by a nidus from the upper urinary tract.  The size of the stone the 
condition of bladder neck determine the method of treatment.  
 Endoscopy is required to establish diagnosis and sometimes 
treatment. . {3} 
Development of litholapaxy: 
The 19th century saw the modification and acceptance of 
lithotrity.  In 1824 Jeanciviale, performed his first lithotrity.  And 
continued until 1864 (by this he treated 220patients, with bladder 
stones).  First  he  used litholabe which was made of two metal 
tubes, both straight and one inside the other.  The inner tube has 3 
curved arms, which graspe the stone and could be retracted in to the 
outer tube.   Later on he modified it and called it lithotrite which has 
more crushing ability and used to do this in several sittings. 
In 1878, Henary J.Bigelow a Boston Urologist developed a 
new lithotrite that was harder and stronger and  crush larger stone 
with advantages of anaesthesia, he filled the bladder and crushed 
the stone, then evacuated all the fragments in  one sitting this was 
called (litholapaxy). 
He modified developed large caliber evacuation system so 
that debris from the bladder  can be effectively removed,  with drop 
of mortality of lithotrity   from 24% to 2.4%.  Then the litholapaxy 
became more popular. 
Nitze’s cystoscope and the Hopkin’s lens-system were 
developed to the cystoscopic lithotrite and since then the lithotites 
 and the evacuators have undergone many modification and 
development to produce the instrument currently used.{20} 
Ureteric catheterization: 
It is indicated for identification of the ureter to help difficult 
open surgery, also in calibrating the ureteric stricture to see by 
noting the largest size that will pass, or to drain the kidney in patients 
with post-renal obstruction, or in patients with ureteric fistula. 
Dilatation of the terminal ureter is usually done as a palliative 
treatment. The technique of catheterization of the ureter include: 
finding of the ureteric orifices (at position 5 and 7 O’clock 2-3 cm 
from the bladder neck  with clear interureteric bar). 
Then get the catheter inline with the ureter and finally the 
catheter is inserted by advancing the cystoscope. 
The ureteric catheter that suitable for adult ureteric dilatation 
are  3,4,5, and 6 French gauge. {12} 
Retrograde pyelography: 
Retrograde pyelography was introduced in 1906 by Voelcker 
and Von Lichtenberg. 
Nowadays it is hardly ever necessary to perform retrograde 
because the intravenous urography and other modern investigations, 
 has become the best method of out lining the ureter and the 
collecting system. 
Retrograde pyelography is performed by catheterizing the 
ureteric orifice and the ureter by special ureteric catheter (with 
conical or bulb end).  Then injecting radiobaque contrast medium 
and then taking an X-ray. 
It is indicated when there is obstruction of the ureter or the 
P.U. Junction that failed to be demonstrated by the intravenous 
urography. {12} 
 
  
OBJECTIVES 
1. To determine the indications of the lower urinary tract 
endourological procedures in Soba University Hospital in the 
last 5 years.  
2. To determine the urological symptoms and signs in patients 
who underwent lower urinary tract endourological  
procedures.  
3. To review the common findings of the lower urinary tract 
endourological procedures in the same group of patients.  
4. To assess the rate of complications of the lower urinary 
tract endourological procedures.  
5. To draw some guidelines for better selection of patients for 
lower urinary tract endourological procedures.  
 
 
 
 
 
  
 
  
 
 
Chapter Two 
PATIENTS & METHODS 
 
 
 PATIENTS AND METHODS 
Study design and area:  
This is a hospital based retrospective study conducted in the 
Department of Urology, Soba University Hospital in a period of 
January 1998 and till the end of December 2002.  
Study population:  
All adult patients who underwent lower urinary tract 
endourological procedures over the last 5 years.  
Exclusion criteria:  
All patients under 16 years of age (children).  
Patient with incomplete records were excluded from this 
study. 
Data collection: 
All the records (gentourinary cards and the files) of 1021 
patietns who underwent lower, urinary tract endourological 
procedures in the last 5years (January,1998 to .December 2002), 
were selected according to inclusion and exclusion criteria 
mentioned. 
One hundred seventy one patients were excluded from the 
study either due to the deficiency in their records or, they fall in the 
category below 16years of age. 
 A total of eight hundred and fifty patients were included and, 
their notes were reviewed and then transferred to the questionnaire 
(attached). 
Data processing: 
The data was delivered in a computer system then using the 
method of (SPSS) frequencies of the variables were obtained and 
relations with some variables were crossed tabulated. 
Using manual techniques the frequencies of the variables 
were grouped in tables and diagrams and the results were obtained. 
Research tool: The attached questionnaire. 
 
 
 
 
  
 
  
 
 
Chapter Three 
RESULTS 
 
 
 
 
 
 
 RESULTS 
Eight hundred and fifty adult patients, who under went LUT-
Endourological procedures in Soba University Hospital from January 
1998 to December 2002 were studied.  
Lower endourological procedures were performed in 525 
(61.8%) patients as diagnostic procedure, and in 325 (38.2%) 
patients as therapeutic procedures.   
The sex distribution was found to be 768 (90.4%) males and 
82(9.4%) were females (Figure1).  
The distribution of the age is shown in (figure 2).  It range 
from 16 to 98 years, with mean age of 57 years. 
The majority of the patients 414 (48.7%) were over 60 years. 
More than half of the patients 439 (51.6%) came from parts of Sudan 
other than the central area, which constituted the rest of the patient 
411 (48.9%) (Figure 3).  
 The majority of the patients were retired from the work 339 
that a counted of (39.9%).  Farmers constituted the highest active 
group 170 (20.0%) of the patients  (Figure 4) 
Most of the patients 711 (83.8%) were married (Figure 5).  
 
 
 Presenting symptoms: 
Fifty four point nine percent of the patients (467), presented 
with symptoms lasted for less than one year while 383 (45.1%) 
presented with symptoms for more than one year. 
The common presenting symptoms were shown in table 1 in 
which the commonest symptom was burning micturition which 
accounted of (20.8%) the total symptoms and found in 663 patients 
(78%). 
The least presenting symptom was urethral discharge in 15 
patients (0.5%). When these symptoms were grouped (table.2) the 
Irritative symptoms of the LUT constituted (53.6%) followed by 
obstructive symptoms (30.4%) then, the pain (loin + suprapublic) 
accounted for (7.4%).   The physical signs on clinical examination 
were shown in table (3).  The dominant physical sign was an 
enlarged prostate with benign feeling in 368 (79.2%) patients. 
Investigations: 
The urine examination of 345 patients was shown in figure 
(6). In most patients 210 (61.4%) the urine was found to be infected 
(bacteruria) 
Abdominal ultrasound examination of 362 patients was 
shown in (Figure 7) and the commonest finding was benign prostatic 
enlargement  (BPE) in197 (54.4%) patients. 
 Indications of diagnostic LUT endourological 
procedures: 
Table (4) shows the indications of the diagnostic LUT-
endourological procedures.  Benign prostatic hyperplasia was the 
commonest indication in 280 (39.7%) times, followed by the urethral 
strictures indicated 124(17.5%) times.  Carcinoma of the bladder 
constituted 63 (13.7%) of the indications. 
Therapeutic LUT Endourological procedures: 
 Figure (8) shows the indication of therapeutic LUT-
endourological procedures (and the actual procedures applied). 
D.V.I.U was the commonest indication for the therapeutic 
procedures indicated 124(34.8%) times followed by TURP in 106 
(29.8%) patient. TURBT in 70(19.7%) patients.  
Anaesthesia:   
Figure (9) shows the distribution of types of the anaesthesia 
used local anaesthesia (xylocaine 2%) was the commonest used 
type (72.1%) and the general anaesthesia (Inhalalational) is used in 
12% of the patients. 
Findings: 
Table (5) demonstrates the endoscopic findings of both 
diagnostic and therapeutic procedures. Benign prostatic hyperplasia 
 was the commonest finding in 379 (39.0%) patients, followed by the 
urethral strictures in 139 (14.3%) patients. 
In 89 (9.1%) patients the LUTs  were of normal findings.  
Table (6) shows the endoscopic findings in 82 female 
patients. Cystitis was the commonest finding in females in 24 
(29.3%), whereas the bladder cancer was the second common 
finding seen in 24(24.4%) patients. 
Bilharzial finding was the least (in 3 patients constituted 3.7%).   
Complications:  
The complications of the procedures were shown in table (7) 
the commonest complication was bleeding following the procedures 
occurred in 16 (1.9%) patients and (4.5%) of the therapeutic 
procedures. 
Urethral strictures were the following common complication 
seen in 3(0.4%) patients and (0.8%) of the therapeutic procedures. 
 The rate of complications was found to be 3% of the total 
number of patients and 7.4% of the therapeutic endourological 
procedures. 
 
  
 
 
 
Chapter Four 
DISCUSSION 
 
 
 
 
 
 
 DISCUSSION 
A total of 850 adult patients who under went LUT 
endourological procedures from Jan.1998 to Decmb, 2002 were 
included in this study.  
LUT-endourological procedures were performed in males far 
greater than in females.  This is due to the fact that most urological 
patients are males due to the anatomical variations of the sex organs 
and the lower urinary tract. 
In this study the commonly involved age group was over 60 
years.  This is due to increase susceptibility to the diseases in this 
age as well as this is the common age of prostatic enlargement, the 
bladder and prostatic cancer.  The majority of the patient were 
retired and they were  married, this is explained by the reason that 
most of the patients were old aged. 
More than half of the patients came from parts other than 
Khartoum, this may be due to the lack of these diagnostic and 
therapeutic facilities, in their remote and district areas. 
In this study most of the patients presented with more than 2 
symptoms mostly due to the fact that LUT disease (e.g. BPE or Ca-
bladder or cystitis, usually presented with a group of irritative or 
obstructive symptoms.  
Schou-J. et al., (1994) invited 132 patients with lower urinary 
track symptoms (LUTS) scheduled for TURP.  After evaluation of the 
symptoms and the physical examinations, he found that 24% of the 
117 patients attended the clinic, had no out flow obstruction (irritative 
 symptoms treated conservatively) and only 49% of the referred 
cases underwent TURP. {21} 
On clinical examination, prostatic enlargement with benign 
feeling was a dominant sign. This is because most of the patients 
were older in the age and they have had senile enlargement of the 
prostate in addition to the high incidence of prostatic hypertrophy 
over the age of fifty. This is in accordance to the result found by 
Garrawy et.al (1991). They found that BPE was present in one of  
every seven patients age 40-49 years, rising to one in two men aged 
60-69 years and over all, it was present in one out of every four men 
in the population surveyed in a town in Scotland. {22} 
In this study a large group of patients 385 (45.3%) had no 
abnormal urological findings on physical examination. This due to 
the fact that most urological disease. Causes symptoms rather than 
signs. 
Christopher Fowler (2000) wrote that: with exception of renal 
and Scrotal masses or tenderness, a palpable bladder or abnormal 
prostate on digital rectal examination. Urological conditions  are most 
likely to be diagnosed by the history and investigations. {23} 
Urinalysis showed that most of the patients had infected 
urine.  Kambal,(1978) did a study in 395 patients with B.P.E. he 
found that 91.7% of the patient had infected urine and only 8.3% had 
non-infected urine. {24} 
The commonest abdominal Ultrasound findings was B.P.E 
this is because most of the patents were in the age of B.P.E.  
Transrectal U/S also has poor diagnostic accuracy.  Okafor et al., 
(1983) examined 30 patients  with hard probe trans rectal U/S he 
found that an echo pattern of malignancy in 23% of the all 30 BPE 
which indicated a poor diagnostic value of the technique. {24} 
 In this study B.P.E. was the commonest indication for the 
diagnostic endourological procedures this is explained by the fact 
that BPE is a common disease among the elderly in Sudan.  Kambal 
(1977) stated that B.P.E. is quite common throughout the country 
with exception of the Southern region. {26} 
  This is also in accordance to the study done by Gass in 
Switzerland who reported  that the prevalence of surgery for BPE 
increased with age from 15% at 65 years to 41% at 80years. {27} 
Urethral strictures constituted 17.4% of the indications for 
diagnostic LUT endourological procedures. Usually with treatment in 
the same session of the diagnosis. Mohanty et al., (1988) did 75 
urethotomies for urethral stricture with success rate of 66% and 
concluded that optical urethrotomy is the treatment of choice for 
primary stricture of the urethra. {28} 
Ca-Bladder constituted 8.8% of the indications for the diagnostic 
endoscopic procedures.   In this hospital superficial bladder tumour is 
treated with TUR-BT + intravesical B.C.G therapy. 
Akaza et. al., (1995) studied 157 patients treated with TURB+ 
intravesical B.C.G; He concluded that: patients in whom TUR-BT alone 
is unlikely to eliminate the tumor, intravesical BCG is potentially the 
treatment of choice. {29} 
Ca- prostate accounted for 4.6% of the indications of diagnostics 
procedures the reason for that probably because the patients with 
prostatic cancer usually present late because the disease is asymptomatic 
until the late stages and give bad out come.{30} 
D.V.I.U. was the commonest therapeutic procedure 
applied in this hospital as a day case (under topical xylocaine 2%) as 
a primary treatment  of urethral strictures. 
Sandozi et al., (1988) in salmiya, Kuwait did 210 optical 
urethotomies in 143 patient during 6 years the stricture resolved in 
85% of the patent and they concluded that optical urethrotomy is the 
treatment of choice for strictures of the male urethra. {31} 
 In the present study TURP was found to be second to the 
D.V.I.U but it was the commonest major endourological procedure in 
this hospital in comparison with other studies: Holtgrewe et al., 
(1989) TURP constituted 38% of the major operations of 2716 
American urologists, he regarded  TURP as a dominant  operation in 
American urology. {32} 
In this study the majority of the procedures (72.1%) were 
carried out with a local anaesthesia using rigid cystoscope.  This is 
because most of lower urinary tract endoscopic procedures were of 
diagnostic type and usually done as a day case under local 
anaesthesia (xylocoaine 2%), spinal and general anaesthesia were 
used in the major therapeutic procedures.   This is in accordance 
with other studies: Kirollos et al., (1997) audited TURP, they found 
that : regional anaesthesia was associated with  less  blood loss than 
the general anaesthesia. {33} 
BPE Constituted 39% of the diagnostic findings, this is 
explained by the fact that BPE has high incidence among the adults 
over 50years of age, Aman alla (1964) found that : urogenital 
diseases in Kosti hospital almost entirely represented by BPE in the 
aged. {34} The other possibility is that this hospital adopt the policy of 
doing cystoscopy for all the  patients  with BPE before TURP or open 
surgery. 
Urethral strictures the second common findings although the 
present study showed that D.V.I.U was the commonest procedure 
this is explained by the fact that a lot of patients come for regular 
D.V.I.U due to the recurrence of the urethral  strictures. 
Pain et al., (1984) from Ipswich performed retrospective 
study in 100 patient underwent 162 Infernal urethrotomies they found 
 that the recurrence rate was 15% after the intial treatment of by 
D.V.I.U.   
A factor influencing the recurrence was found to be peri-
operative infection without antibiotic treatment. {35} 
Cystitis was the third common finding in all the patients,  and 
number one finding in the female group. This is because it is a 
common problem.  Cystitis is a common female urological problem 
30% of the women will experience at least one episode of bacterial 
cystitis during their life Kurowski (1998) {36} 
Interstitial cystitis is a chronic bladder a disease of unknown 
aetiology seen predominately in females. Keay et al., (1997). {37} 
In the present study bladder cancer was found to be the 
second finding in females, but still commoner in males than in 
females with a rotio of 2:1.  
In comparison with other studies, Sternberg et al., (2000) 
stated that bladder cancer is three times more common in men than 
in women. 
It is a disease of the elderly, with 80% of patients the 50-79 
year age group and the peak incidence in the seventh decade. {38} 
Lucas.,(1982) from Malawi found that 170 females, 250 
males (total 375) have bladder cancer with  the ratio of about 2:1. He 
concluded that the pattern of Ca bladder  in Malawi is typical to that 
of neighboring  countries. {39} 
Bilharzial stigmata were found in 17 patents (1.7 %) this 
figure is not reflecting  the true picture of increased incidence of the 
disease in the community. This is probably due to the late 
presentation of the Bilharzial patients to the urologists with  
complications and the fact that early cases are diagnosed usually by 
urine microscopy.  
 Patient with lower ureteric bilharizal strictures, usually under 
went reimplantation of the ureter. Retrograde  balloon dilatation  was 
only tried in very limited cases. 
Jacobson et al., (1987) performed 13 retrograde balloon 
dilation over 3.5 years with 18 months follow up and he concluded 
that balloon dilatation of Bilharizal ureteric  strictures seem to be 
promising. {40} 
In this study 9% of the patients examined were found to have 
normal LUT. Endoscopic findings, this is explained by the fact that 
some diseases of the upper tract may show symptoms in the LUT, 
and the endoscopic examination in many times may be performed to 
exclude concomitant diseases in LUT. 
In this study the rate of the complications was found to 3.0% 
(26 patients out of 850). 
All the complications recorded were found to be following the 
therapeutic procedures they constituted 7.9% of 325 procedures 
performed   (post D.V.I.U., TURP, TUR-BT).    
The commonest complication was intra or post-op bleeding, it 
occurred in 16 patients (4.9%). Nine of them necessitated 
transfusion with two or more units of blood. Whereas the seven 
patients were admitted, received I.V Fluids  therapy and closely 
observed till the bleeding stopped. 
In comparison to the other studies Smith et.al., (1983) in 
Bristol hospital encountered post operative bleeding in 39 (12.5%) 
patients out of 137 who under went optical urehrotomy (311 
procedures). {41} 
Stone et.al., (1983) in St. Wool hospital encountered 
haemorrhage in 2 patients out of 137 who underwent optical 
 urehrotomy they were treated by transfusion of more than two units 
of blood. {42} 
In this study urethral strictures were found to be the second 
commonest complication, it occurred in 3 patients (0.4%) of the total 
and (0.9%) of the therapeutic procedures. Post-TURP Urethral 
strictures occurred in 3 patients with no history suggesting of or 
urethral stricture preoperatively. The diagnosis was confirmed by the 
ascending unethrogram and all the patients were treated by D.V.I.U. 
Urethral strictures are well known after TURP.  Immediately 
after the TURP the stricture may not be detected due to strong 
contraction of the detrusor muscles. 
Sadoro et al ., (1993) found that 31(12%) out of 261 patients 
developed post-TURP urethral stricture he concluded that : Urethral 
strictures were commonest complication of TURP.  In Italy the 
incidence range from 1.5-17.2%, in many cases urinary Catheter is 
said to be responsible. {43} 
Bacteraemia occurred in 2 patient (0.2%), it follows urethral 
strictures treatment (D.I.V.U).  The patients were given prophylactic 
antibiotic (gentamycin 80mg I.V. preoperatively). 
The 2 patients were admitted and given broad spectrum 
antibiotic (cephalosporin) and I.V fluid therapy.  They improved after 
the treatment. 
Urethral strictures are known to predispose to bacteriuria  
and they may lead to post operative infection and septicemia.  In 
study done in the same centre  by Sharfi et al., (1997) 3 out of 44 
patients with urethrocutanous fistulae encountered septicemia after 
treatment by D.V.I.U. {44} 
In this study 2 patients (0.6%) developed post-TURP urine 
retention after removal of the catheter. 
 One patient diagnosed as having Ca- prostate and the other 
with suspicious fibrous small B.P.E. 
Foley’s catheters were reinserted and cystoscopy was done 
residual tissue were found. 
Revision TURP was done for one patient and he had no 
retention after removal of the catheter the other patient with Ca-
prostate had other modalities of treatment.   
Thorope et al ., (1994) audited post TURP mortality and 
morbidity in Northern England Centres, he found that a mean  of 2% 
of 1400 men  who underwent  TURP were returned to the theatre 
soon after the operation for bleeding, clot evacuation and early 
repeat of TURP because of failure to void before discharge. {46} 
In this study one patient (0.1%) of the total patients, and 
(0.3%) of the procedures.  Developed post D.V.I.U urine 
incontenence, he was a case of post-inflammatory urehral stricture 
with repeated history of D.V.I.Us (more than 6 times). In the last 
D.V.I.U. the patient developed urinary incontinence, immediate 
Foley’s catheter was inserted and then replaced by a condom 
Catheter and the patient was planned for definitive treatment. 
Stone, et.al (1983) in wools hospitals, Swansea, found that 
five out of 137 patients who underwent 222 urehrotomies developed 
incontinence. {42} 
Smith, et.al (1983) in Bristol hospital fond that urine 
incontinence was encountered in (4.5%) of the 137 patients who 
underwent optical urehrotomy. {41} 
Chilton, et al., (1983) performed 265 urehrotomies in 151 
patients. Two patients (1.3%) and 0.8% of the operations  developed 
post urethrotomy urine incontinence. {46} 
 One patient (0.3%) experienced post-TURP impotence. The 
patient age was 60 years and he had no history suggesting of or 
impotence preoperatively, later the patient was followed regularly in 
the out patient department with the treatment.  He showed 
improvement after more than 6 months. 
In comparison to others studies Hargreave et.al., (1977) 
found that impotence occurred in 4% of 97 patients who underwent-
TURP. {47} 
Bolt et al., (1986) compared 2 groups of patient who were 
preoperatively potent. One group under went TURP and the other 
group underwent other surgical procedures not related to the 
genitalia, he found that prostatectomy has significant effect to the 
retention of potency. {48} 
Other complications included Bladder-neck stenosis following 
TURP. The diagnosis was confirmed by cystoscopy after one year of 
TURP.  Bladder neck resection was performed for him and the 
patient improved. 
Acona et al., (1990); stated that: TURP is the most common 
technique for the treatment of BPE.  The inconveniences of prostatic 
resection are retrograde ejaculation and bladder neck stenosis in 
small fibroid prostates. {49} 
In this study no major perforation was encountered.  This 
probably because, all the TURPs were performed by expert 
consultant surgeons.   
No TUR- syndrome was recorded in this study,  this may be 
due to the difficulty in diagnosis of the syndrome or due to deficiency   
of the records. 
Gale et al., (1985) studied change in serum sodium following 
and TURP and it showed no significant hyponatremia in 500 pat 
 studied and they found that TURP syndrome has not been 
encountered for 10 years in their department. {50} 
 
CONCLUSION 
From this study, the author concluded that: In the last 5 
years: the commonest urological  presenting symptoms were found 
to be the irritative LUT symptoms (53%) followed by obstructive 
symptoms (30.4%) Haematuria (7.4%) and then the Suprapubic or 
loin pain (5%). 
The commonest urological sign was found to an enlarged 
prostate with Benign feeling (43.2%). 
The commonest finding  of the diagnostic lower urinary tract 
endourological examination in Soba university hospital was: 
BPE(30%), followed by urethral strictures (17.4%), cystitis (13.6%) 
then Ca-bladder (8.8%). 
On the other hand the commonest indications for the 
therapeutic LUT-endourological procedures were D.V.I.U (34.8%). 
TURP (29.8%), TURBT (19.7).  
Some guidelines for better selection of patient undergoing 
L.U.T endourological procedures: 
 Although the endoscopic procedures are minimally invasive, 
a clear indication should be stated before the procedure is carried 
out. 
Patient with bacteruria should be treated before the 
procedure. 
Patients with urethritis should not be subjected to  LUT-
endourological procedures before treatment. 
Anticoagulants should be discontinued several  days before 
the  procedures, and replaced by small dose heparin if it is  
necessary. 
Diabetic and Hypertensive patients should be controlled 
before carrying out any therapeutic procedures. 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
RECOMMENDATIONS 
At the level of the Ministry of Health. 
Regional hospital in Sudan should have endourological 
facilities to help in the diagnosis and treatment of the common 
urological problems. 
Training of the general surgeons to practice the diagnostic 
part of the lower urinary tract procedures. 
Hospital level: 
Therapeutic LUT endourological procedures should be 
carried out by an experienced surgeon to avoid disastrous 
complications. 
 Informed consent should be obtained prior to the procedure, 
after clear explanation of the procedure and all the possible 
complications. 
Doctors, and nursing staff should be, encouraged to record 
all the events in the patients’ files.  
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Treatment of the complications: 
Table (8) demonstrates the pattern of treatment of the 
complication.   Nine patients (43.6) required blood transfusion  and 7 
patients were treated by IV fluid therapy. Three patients (11.5%) 
were treated by DVIU. And two  patients required  antibiotic therapy   
for the bacteraemia.  
  
  
 
 
Tables and 
Figures 
 Figure (1) Sex distribution in 850 patients who underwent
LUT-Endourological procedures.   
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Figure (2) Age distribution in 850 
patients who underwent LUT-
 Endourological procedures.   
 Figure (3) Geographical distributionof 850 patients 
 who underwent LUT-Endourological procedures.      
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Figure (4) Occupations of 850 patients 
 who uderwent LUT-procedures.  
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Figure (5) Marrital status in 850 patients who 
 underwents LUT-Endourological procedures.  
 
 
 
 
 
 
 
 
 
 
 
 Table (1) Presenting urological symptoms in 850 patients who 
underwent LUT-Endourological procedures. 
Presenting symptoms No Percentage 
Burning micturition   663 20.8 
Increased frequency  518 16.2 
Urgency  391 12.2 
Weak stream of urine 358 11.2 
Dribbling of urine 297 09.2 
Haematuria  235 07.4 
Acute urine retention  204 06.4 
Urine incontinence  143 04.4 
Chronic urine retention  113 03.5 
Suprapubic pain  91 02.8 
Loin pain  68 02.1 
Sexual difficulties  35 01.1 
Urethral discharge  16 0.5 
Others  62 01.9 
Total  3194 100.0 
 
 Table (2) Presenting urological symptoms (after 
grouping) in 850 patients who underwent 
LUT-Endourological procedures.  
Presenting symptoms No Percentage 
Irritative symptoms 1715 53.7 
Obstructive symptoms 972 30.4 
Haematuria  235 07.4 
Pain (Loin + suprapubic) 159 05.5 
Sexual troubles  35 01.9 
Urethral discharge 16 0.5 
Others 62 1.9 
Total  3194 100.0 
 
 
 
 
 
 Table (3) Physical findings on clinical examination in 
850 patients who underwent LUT-
Endourological procedures. 
Physical findings Number Percentage 
Enlarged prostate with benign feeling  368 43.2 
Enlarged prostate with malignant 
feeding 
34 04.0 
Suprapubic mass 25 02.9 
Abnormal findings in genital 
examination  
23 02.7 
Others  15 01.8 
No detectable physical sign 385 45.3 
Total  850 99.9 
 
 
 
 
  
 
   
Figure(6) Findings of urinalysis  in 342 patients who 
underwent LUT-Endourological procedure  s.   
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Figure (7) U/S findings in 362 patients who underwent 
 LUT-Endourological procedures.  
 
 
 
 
 
 
   
 
Table (4): Indications of Diagnostic LUT-Endurological procedures in 525 
patients who underwent LUT-Endourological procedures. 
Indication  Number Percentage 
Benign prostatic enlargement. (BPE) 280 39.3 
Urethral strictures 124 17.4 
Cystitis  97 13.6 
Ca-Bladder  63 08.8 
Vesical calculi  60 08.4 
Ca-prostate 33 04.6 
Bilherzial stigmata  14 02.0 
Bladder polyps 7 01.0 
Retrograde catheterization  6 0.8 
Bladder neck stenosis  5 0.7 
Others  23 03.2 
 Total  712 99.9 
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Figure (8) Inidcations of therapeutic 
LUTendourological  procedures    
 
 
 
  
 
 
 
Figure(9) Types of anaesthesia in 850 patients Who 
 underwent LUT-Endourological procedures.   
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 Table (5): LUT-Endoscopic findings in 850 patients who underwent 
LUT-Endourological  procedures. 
 
Findings   No  Percentage 
BPE 379 39.0 
Urethral stricture  139 14.3 
Cystitis  131 13.5 
Ca-bladder  63 06.5 
Vesical calculi  60 06.2 
Ca-prostate 32 03.3 
Bilharzial stigmata  17 01.7 
Prostatitis  17 01.7 
Vesico vaginal fitulae 7 0.7 
Others 39 04.0 
Normal findings 89 09.1 
Total  973 100.0 
  
Table (6): LUT-Endoscopic findings in 82 female patients 
who underwent LUT-Endourological procedures. 
Findings No of patients Percentage 
Cystitis  24 29.3 
Ca-bladder  20 24.4 
Vesical calculi 8 09.8 
Vesico-vaginal fistlulae 7 08.7 
Bilherzial stigmata  3 03.7 
Others  7 08.5 
Normal endoscopic findings 13 15.8 
Total  82 100.0 
 
 
 
 
 
  
Table (7): Complications of LUT-Endourological 
procedures, in 850 patients who underwent LUT-
Endourological procedures. 
Complications  No of 
patients 
Percentage of the Th. 
Procedures (356) 
Percentage of the 
total number of 
patient  
Bleeding/urethra  16 4.5% 1.9% 
Urethral stricture  3 0.8% 0.4.% 
Bacteraemia  2 0.6% 0.2% 
Urine retention  2 0.6% 0.2% 
Urine incontinence  1 0.3% 0.1% 
Impotence  1 0.3% 0.1% 
Others  1 0.3% 0.1% 
Total  26 7.4% 3.0% 
 
 
 Table (8) Treatment of complications in 26 patients who 
underwent LUT-Endourological procedures. 
Treatment 
Complication 
I.V.F. 
therapy  
Blood 
transfusion  
D.V.I.U Antibiotic 
therapy  
Foley’s 
catheter  
Other 
methods 
Total 
Bleeding  7 9 - - - + 16 
Urethral 
stricture 
- - 3 - - - 3 
Bacteraemia  + - - 2 - - 2 
Urine retention - - -  2 + 2 
Urine 
incontinence 
- - - - 1 - 1 
Impotence  - - - - - 1 1 
Others  - - - - + 1 1 
Total  7 9 3 2 3 2 26 
 
NB: (+) Means the same patient received more than one method of treatment  
 
